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« Sharp decrease in suspended sediment concentrations observed inside the Bay
around 2000 = ‘erodible sediment pool’ depleted (Schoellhamer, 2011)

« Using both a low and high-end emissions scenario through 2100, Cloern et al.
(2011) project reduced fluvial discharge from the Delta and a decline in
suspended sediment concentration




200 million m3 of sediment removed from system
*113 million® from Central Bay

75 million3 identified as sand (50 million3 from Central Bay)
*Records incomplete

*Missing many borrow pit mining records

‘No aggregate mining records pre-1974 (began in 1930’s)
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Estimated sediment loss in last 50
years = 240 million m3
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Aggregate mining currently removes ~1 million m3/year of sediment in
Central Bay and Suisun Bay

Dredging removes ~3 million m3/year of sediment out of navigation, with
the majority of this material permanently removed from San Francisco Bay

*Summarized in: Barnard, P.L., Schoellhamer, D.H., Jaffe, B.E. and McKee, L.J., 2013.
Sediment transport in the San Francisco Bay Coastal System: an overview. Marine
Geology, Special Issue San Francisco Bay, Volume 345, p. 3-17




Highlights:
-21 papers

-state-of-the art in coarse and fine sediment transport research




Central Bay

Hestir et al:

— Suspended sediment has been declining over the past 30 years as a
result of declining sediment supply, contributing to dramatic changes in
the ecology and geomorphology of the estuary
The upper estuary erodible sediment pool is currently depleted, flushed
dramatically during the 1982-83 EI Nifio floods




— Foraminiferal analysis

 Geochemical analysis (fine-medium sand)

— Isotopes, 43Nd/'**Nd and 87Sr/36Sr
— X-ray diffraction

— Heavy minerals

— Rare Earth Elements










5% net ebb asymmetry based on ~45,000 bedform measurements



Modeled transport significantly agrees with bedform measurements (~76%)



253 samples collected for provenance




713 samples collected from 2005-2012



















*No borrow pit mining or dredging
was performed in this area from
1997-2008

*85% of sediment removed was not
naturally replenished

Established pathways support
selective management




*The Sierras are still the primary source of sand in the system-
further limits on this source will likely further reduce supply to
area beaches, stressed additionally by projected sea level rise
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Project Website: http://walrus.wr.usgs.gov/coastal_processes/






